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13-11 . . . . . . . . . . . . . . . . . . . . . . . 0
13-12 . . . . . . . . . . . . . . . . . . . . . . . 0
13-13 . . . . . . . . . . . . . . . . . . . . . . . 0
13-14 . . . . . . . . . . . . . . . . . . . . . . . 0
13-15 . . . . . . . . . . . . . . . . . . . . . . . 0
13-16 . . . . . . . . . . . . . . . . . . . . . . . 0
13-17 . . . . . . . . . . . . . . . . . . . . . . . 0
13-18 . . . . . . . . . . . . . . . . . . . . . . . 0
13-19 . . . . . . . . . . . . . . . . . . . . . . . 0
13-20 . . . . . . . . . . . . . . . . . . . . . . . 0

13-21 . . . . . . . . . . . . . . . . . . . . . . . 0
13-22 . . . . . . . . . . . . . . . . . . . . . . . 0
13-23 . . . . . . . . . . . . . . . . . . . . . . . 0
13-24 . . . . . . . . . . . . . . . . . . . . . . . 0
13-25 . . . . . . . . . . . . . . . . . . . . . . . 0
13-26 . . . . . . . . . . . . . . . . . . . . . . . 0
13-27 . . . . . . . . . . . . . . . . . . . . . . . 0
13-28 . . . . . . . . . . . . . . . . . . . . . . . 0
13-29 . . . . . . . . . . . . . . . . . . . . . . . 0
13-30 . . . . . . . . . . . . . . . . . . . . . . . 0
13-31 . . . . . . . . . . . . . . . . . . . . . . . 0
13-32 . . . . . . . . . . . . . . . . . . . . . . . 0
13-33 . . . . . . . . . . . . . . . . . . . . . . . 0
13-34 . . . . . . . . . . . . . . . . . . . . . . . 0
13-35 . . . . . . . . . . . . . . . . . . . . . . . 0
13-36 . . . . . . . . . . . . . . . . . . . . . . . 0
13-37 . . . . . . . . . . . . . . . . . . . . . . . 0
13-38 . . . . . . . . . . . . . . . . . . . . . . . 0
13-39 . . . . . . . . . . . . . . . . . . . . . . . 0
13-40 . . . . . . . . . . . . . . . . . . . . . . . 0
13-41 . . . . . . . . . . . . . . . . . . . . . . . 0
13-42 . . . . . . . . . . . . . . . . . . . . . . . 0
13-43 . . . . . . . . . . . . . . . . . . . . . . . 0
13-44 . . . . . . . . . . . . . . . . . . . . . . . 0
13-45 . . . . . . . . . . . . . . . . . . . . . . . 0
13-46 . . . . . . . . . . . . . . . . . . . . . . . 0
13-47 . . . . . . . . . . . . . . . . . . . . . . . 0
13-48 . . . . . . . . . . . . . . . . . . . . . . . 0
13-49 . . . . . . . . . . . . . . . . . . . . . . . 0
13-50 . . . . . . . . . . . . . . . . . . . . . . . 0
13-51 . . . . . . . . . . . . . . . . . . . . . . . 0
13-52 . . . . . . . . . . . . . . . . . . . . . . . 0
13-53 . . . . . . . . . . . . . . . . . . . . . . . 0
13-54 . . . . . . . . . . . . . . . . . . . . . . . 0
13-55 . . . . . . . . . . . . . . . . . . . . . . . 0
13-56 . . . . . . . . . . . . . . . . . . . . . . . 0
13-57 . . . . . . . . . . . . . . . . . . . . . . . 0
13-58 . . . . . . . . . . . . . . . . . . . . . . . 0
13-59 . . . . . . . . . . . . . . . . . . . . . . . 0
13-60 . . . . . . . . . . . . . . . . . . . . . . . 0
13-61 . . . . . . . . . . . . . . . . . . . . . . . 0
13-62 . . . . . . . . . . . . . . . . . . . . . . . 0
13-63 . . . . . . . . . . . . . . . . . . . . . . . 0
13-64 . . . . . . . . . . . . . . . . . . . . . . . 0
13-65 . . . . . . . . . . . . . . . . . . . . . . . 0
13-66 . . . . . . . . . . . . . . . . . . . . . . . 0
13-67 . . . . . . . . . . . . . . . . . . . . . . . 0
13-68 . . . . . . . . . . . . . . . . . . . . . . . 0
13-69 . . . . . . . . . . . . . . . . . . . . . . . 0
13-70 . . . . . . . . . . . . . . . . . . . . . . . 0
13-71 . . . . . . . . . . . . . . . . . . . . . . . 0
13-72 . . . . . . . . . . . . . . . . . . . . . . . 0
13-73 . . . . . . . . . . . . . . . . . . . . . . . 0
13-74 . . . . . . . . . . . . . . . . . . . . . . . 0
13-75 . . . . . . . . . . . . . . . . . . . . . . . 0
13-76 . . . . . . . . . . . . . . . . . . . . . . . 0
13-77 . . . . . . . . . . . . . . . . . . . . . . . 0
13-78 . . . . . . . . . . . . . . . . . . . . . . . 0
13-79 . . . . . . . . . . . . . . . . . . . . . . . 0
13-80 . . . . . . . . . . . . . . . . . . . . . . . 0
13-81 . . . . . . . . . . . . . . . . . . . . . . . 0
13-82 . . . . . . . . . . . . . . . . . . . . . . . 0
13-83 . . . . . . . . . . . . . . . . . . . . . . . 0
13-84 . . . . . . . . . . . . . . . . . . . . . . . 0
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13-85 . . . . . . . . . . . . . . . . . . . . . . . 0
13-86 . . . . . . . . . . . . . . . . . . . . . . . 0
13-87 . . . . . . . . . . . . . . . . . . . . . . . 0
13-88 . . . . . . . . . . . . . . . . . . . . . . . 0
13-89 . . . . . . . . . . . . . . . . . . . . . . . 0
13-90 . . . . . . . . . . . . . . . . . . . . . . . 0
13-91 . . . . . . . . . . . . . . . . . . . . . . . 0
13-92 . . . . . . . . . . . . . . . . . . . . . . . 0
13-93 . . . . . . . . . . . . . . . . . . . . . . . 0
13-94 . . . . . . . . . . . . . . . . . . . . . . . 0
13-95 . . . . . . . . . . . . . . . . . . . . . . . 0
13-96 . . . . . . . . . . . . . . . . . . . . . . . 0
13-97 . . . . . . . . . . . . . . . . . . . . . . . 0
13-98 . . . . . . . . . . . . . . . . . . . . . . . 0
13-99 . . . . . . . . . . . . . . . . . . . . . . . 0
13-100 . . . . . . . . . . . . . . . . . . . . . 0
13-101 . . . . . . . . . . . . . . . . . . . . . 0
13-102 . . . . . . . . . . . . . . . . . . . . . 0
13-103 . . . . . . . . . . . . . . . . . . . . . 0
13-104 . . . . . . . . . . . . . . . . . . . . . 0
13-105 . . . . . . . . . . . . . . . . . . . . . 0
13-106 . . . . . . . . . . . . . . . . . . . . . 0
13-107 . . . . . . . . . . . . . . . . . . . . . 0
13-108 . . . . . . . . . . . . . . . . . . . . . 0
13-109 . . . . . . . . . . . . . . . . . . . . . 0
13-110 . . . . . . . . . . . . . . . . . . . . . . 0
13-111 . . . . . . . . . . . . . . . . . . . . . . 0
13-112 . . . . . . . . . . . . . . . . . . . . . . 0
13-113 . . . . . . . . . . . . . . . . . . . . . . 0
13-114 . . . . . . . . . . . . . . . . . . . . . . 0
13-115 . . . . . . . . . . . . . . . . . . . . . . 0
13-116 . . . . . . . . . . . . . . . . . . . . . . 0
13-117 . . . . . . . . . . . . . . . . . . . . . . 0
13-118 . . . . . . . . . . . . . . . . . . . . . . 0
13-119 . . . . . . . . . . . . . . . . . . . . . . 0
13-120 . . . . . . . . . . . . . . . . . . . . . 0
13-121 . . . . . . . . . . . . . . . . . . . . . 0
13-122 . . . . . . . . . . . . . . . . . . . . . 0
13-123 . . . . . . . . . . . . . . . . . . . . . 0
13-124 . . . . . . . . . . . . . . . . . . . . . 0
13-125 . . . . . . . . . . . . . . . . . . . . . 0
13-126 . . . . . . . . . . . . . . . . . . . . . 0
13-127 . . . . . . . . . . . . . . . . . . . . . 0
13-128 . . . . . . . . . . . . . . . . . . . . . 0
13-129 . . . . . . . . . . . . . . . . . . . . . 0
13-130 . . . . . . . . . . . . . . . . . . . . . 0
13-131 . . . . . . . . . . . . . . . . . . . . . 0
13-132 . . . . . . . . . . . . . . . . . . . . . 0
13-133 . . . . . . . . . . . . . . . . . . . . . 0
13-134 . . . . . . . . . . . . . . . . . . . . . 0
13-135 . . . . . . . . . . . . . . . . . . . . . 0
13-136 . . . . . . . . . . . . . . . . . . . . . 0
13-137 . . . . . . . . . . . . . . . . . . . . . 0
13-138 . . . . . . . . . . . . . . . . . . . . . 0
13-139 . . . . . . . . . . . . . . . . . . . . . 0
13-140 . . . . . . . . . . . . . . . . . . . . . 0
13-141 . . . . . . . . . . . . . . . . . . . . . 0
13-142 . . . . . . . . . . . . . . . . . . . . . 0
13-143 . . . . . . . . . . . . . . . . . . . . . 0
13-144 . . . . . . . . . . . . . . . . . . . . . 0
13-145 . . . . . . . . . . . . . . . . . . . . . 0
13-146 . . . . . . . . . . . . . . . . . . . . . 0
13-147 . . . . . . . . . . . . . . . . . . . . . 0
13-148 . . . . . . . . . . . . . . . . . . . . . 0

13-149 . . . . . . . . . . . . . . . . . . . . . 0
13-150 . . . . . . . . . . . . . . . . . . . . . 0
13-151 . . . . . . . . . . . . . . . . . . . . . 0
13-152 . . . . . . . . . . . . . . . . . . . . . 0
13-153 . . . . . . . . . . . . . . . . . . . . . 0
13-154 . . . . . . . . . . . . . . . . . . . . . 0
13-155 . . . . . . . . . . . . . . . . . . . . . 0
13-156 . . . . . . . . . . . . . . . . . . . . . 0
13-157 . . . . . . . . . . . . . . . . . . . . . 0
13-158 . . . . . . . . . . . . . . . . . . . . . 0
13-159 . . . . . . . . . . . . . . . . . . . . . 0
13-160 . . . . . . . . . . . . . . . . . . . . . 0
13-161 . . . . . . . . . . . . . . . . . . . . . 0
13-162 . . . . . . . . . . . . . . . . . . . . . 0
13-163 . . . . . . . . . . . . . . . . . . . . . 0
13-164 . . . . . . . . . . . . . . . . . . . . . 0
13-165 . . . . . . . . . . . . . . . . . . . . . 0
13-166 . . . . . . . . . . . . . . . . . . . . . 0
13-167 . . . . . . . . . . . . . . . . . . . . . 0
13-168 . . . . . . . . . . . . . . . . . . . . . 0
13-169 . . . . . . . . . . . . . . . . . . . . . 0
13-170 BLANK . . . . . . . . . . . . . 0
14-1 . . . . . . . . . . . . . . . . . . . . . . . . 0
14-2 . . . . . . . . . . . . . . . . . . . . . . . . 0
14-3 . . . . . . . . . . . . . . . . . . . . . . . . 0
14-4 . . . . . . . . . . . . . . . . . . . . . . . . 0
14-5 . . . . . . . . . . . . . . . . . . . . . . . . 0
14-6 . . . . . . . . . . . . . . . . . . . . . . . . 0
14-7 . . . . . . . . . . . . . . . . . . . . . . . . 0
14-8 . . . . . . . . . . . . . . . . . . . . . . . . 0
14-9 . . . . . . . . . . . . . . . . . . . . . . . . 0
14-10 . . . . . . . . . . . . . . . . . . . . . . . 0
14-11 . . . . . . . . . . . . . . . . . . . . . . . 0
14-12 . . . . . . . . . . . . . . . . . . . . . . . 0
14-13 . . . . . . . . . . . . . . . . . . . . . . . 0
14-14 . . . . . . . . . . . . . . . . . . . . . . . 0
14-15 . . . . . . . . . . . . . . . . . . . . . . . 0
14-16 . . . . . . . . . . . . . . . . . . . . . . . 0
14-17 . . . . . . . . . . . . . . . . . . . . . . . 0
14-18 . . . . . . . . . . . . . . . . . . . . . . . 0
14-19 . . . . . . . . . . . . . . . . . . . . . . . 0
14-20 . . . . . . . . . . . . . . . . . . . . . . . 0
14-21 . . . . . . . . . . . . . . . . . . . . . . . 0
14-22 . . . . . . . . . . . . . . . . . . . . . . . 0
14-23 . . . . . . . . . . . . . . . . . . . . . . . 0
14-24 . . . . . . . . . . . . . . . . . . . . . . . 0
14-25 . . . . . . . . . . . . . . . . . . . . . . . 0
14-26 . . . . . . . . . . . . . . . . . . . . . . . 0
14-27 . . . . . . . . . . . . . . . . . . . . . . . 0
14-28 . . . . . . . . . . . . . . . . . . . . . . . 0
14-29 . . . . . . . . . . . . . . . . . . . . . . . 0
14-30 . . . . . . . . . . . . . . . . . . . . . . . 0
14-31 . . . . . . . . . . . . . . . . . . . . . . . 0
14-32 . . . . . . . . . . . . . . . . . . . . . . . 0
14-33 . . . . . . . . . . . . . . . . . . . . . . . 0
14-34 . . . . . . . . . . . . . . . . . . . . . . . 0
14-35 . . . . . . . . . . . . . . . . . . . . . . . 0
14-36 . . . . . . . . . . . . . . . . . . . . . . . 0
14-37 . . . . . . . . . . . . . . . . . . . . . . . 0
14-38 . . . . . . . . . . . . . . . . . . . . . . . 0
14-39 . . . . . . . . . . . . . . . . . . . . . . . 0
14-40 . . . . . . . . . . . . . . . . . . . . . . . 0
14-41 . . . . . . . . . . . . . . . . . . . . . . . 0
14-42 . . . . . . . . . . . . . . . . . . . . . . . 0

14-43 . . . . . . . . . . . . . . . . . . . . . . . 0
14-44 . . . . . . . . . . . . . . . . . . . . . . . 0
14-45 . . . . . . . . . . . . . . . . . . . . . . . 0
14-46 . . . . . . . . . . . . . . . . . . . . . . . 0
14-47 . . . . . . . . . . . . . . . . . . . . . . . 0
14-48 . . . . . . . . . . . . . . . . . . . . . . . 0
14-49 . . . . . . . . . . . . . . . . . . . . . . . 0
14-50 . . . . . . . . . . . . . . . . . . . . . . . 0
14-51 . . . . . . . . . . . . . . . . . . . . . . . 0
14-52 . . . . . . . . . . . . . . . . . . . . . . . 0
15-1 . . . . . . . . . . . . . . . . . . . . . . . . 0
15-2 . . . . . . . . . . . . . . . . . . . . . . . . 0
15-3 . . . . . . . . . . . . . . . . . . . . . . . . 0
15-4 . . . . . . . . . . . . . . . . . . . . . . . . 0
15-5 . . . . . . . . . . . . . . . . . . . . . . . . 0
15-6 . . . . . . . . . . . . . . . . . . . . . . . . 0
15-7 . . . . . . . . . . . . . . . . . . . . . . . . 0
15-8 . . . . . . . . . . . . . . . . . . . . . . . . 0
15-9 . . . . . . . . . . . . . . . . . . . . . . . . 0
15-10 . . . . . . . . . . . . . . . . . . . . . . . 0
15-11 . . . . . . . . . . . . . . . . . . . . . . . 0
15-12 . . . . . . . . . . . . . . . . . . . . . . . 0
15-13 . . . . . . . . . . . . . . . . . . . . . . . 0
15-14 . . . . . . . . . . . . . . . . . . . . . . . 0
15-15 . . . . . . . . . . . . . . . . . . . . . . . 0
15-16 . . . . . . . . . . . . . . . . . . . . . . . 0
15-17 . . . . . . . . . . . . . . . . . . . . . . . 0
15-18 . . . . . . . . . . . . . . . . . . . . . . . 0
15-19 . . . . . . . . . . . . . . . . . . . . . . . 0
15-20 . . . . . . . . . . . . . . . . . . . . . . . 0
15-21 . . . . . . . . . . . . . . . . . . . . . . . 0
15-22 . . . . . . . . . . . . . . . . . . . . . . . 0
15-23 . . . . . . . . . . . . . . . . . . . . . . . 0
15-24 . . . . . . . . . . . . . . . . . . . . . . . 0
15-25 . . . . . . . . . . . . . . . . . . . . . . . 0
15-26 . . . . . . . . . . . . . . . . . . . . . . . 0
15-27 . . . . . . . . . . . . . . . . . . . . . . . 0
15-28 . . . . . . . . . . . . . . . . . . . . . . . 0
15-29 . . . . . . . . . . . . . . . . . . . . . . . 0
15-30 . . . . . . . . . . . . . . . . . . . . . . . 0
15-31 . . . . . . . . . . . . . . . . . . . . . . . 0
15-32 . . . . . . . . . . . . . . . . . . . . . . . 0
15-33 . . . . . . . . . . . . . . . . . . . . . . . 0
15-34 . . . . . . . . . . . . . . . . . . . . . . . 0
15-35 . . . . . . . . . . . . . . . . . . . . . . . 0
15-36 . . . . . . . . . . . . . . . . . . . . . . . 0
15-37 . . . . . . . . . . . . . . . . . . . . . . . 0
15-38 . . . . . . . . . . . . . . . . . . . . . . . 0
15-39 . . . . . . . . . . . . . . . . . . . . . . . 0
15-40 BLANK . . . . . . . . . . . . . . . 0
16-1 . . . . . . . . . . . . . . . . . . . . . . . . 0
16-2 . . . . . . . . . . . . . . . . . . . . . . . . 0
16-3 . . . . . . . . . . . . . . . . . . . . . . . . 0
16-4 . . . . . . . . . . . . . . . . . . . . . . . . 0
17-1 . . . . . . . . . . . . . . . . . . . . . . . . 1
17-2 . . . . . . . . . . . . . . . . . . . . . . . . 1
17-3 . . . . . . . . . . . . . . . . . . . . . . . . 1
17-4 . . . . . . . . . . . . . . . . . . . . . . . . 1
17-5 . . . . . . . . . . . . . . . . . . . . . . . . 1
17-6 . . . . . . . . . . . . . . . . . . . . . . . . 1
17-7 . . . . . . . . . . . . . . . . . . . . . . . . 1
17-8 . . . . . . . . . . . . . . . . . . . . . . . . 1
17-9 . . . . . . . . . . . . . . . . . . . . . . . . 1
17-10 . . . . . . . . . . . . . . . . . . . . . . . 1
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17-11 . . . . . . . . . . . . . . . . . . . . . . . 1
17-12 . . . . . . . . . . . . . . . . . . . . . . . 1
17-13 . . . . . . . . . . . . . . . . . . . . . . . 1
17-14 . . . . . . . . . . . . . . . . . . . . . . . 1
17-15 . . . . . . . . . . . . . . . . . . . . . . . 1
17-16 . . . . . . . . . . . . . . . . . . . . . . . 1
17-17 . . . . . . . . . . . . . . . . . . . . . . . 1
17-18 . . . . . . . . . . . . . . . . . . . . . . . 1
17-19 . . . . . . . . . . . . . . . . . . . . . . . 1
17-20 . . . . . . . . . . . . . . . . . . . . . . . 1
17-21 . . . . . . . . . . . . . . . . . . . . . . . 1
17-22 . . . . . . . . . . . . . . . . . . . . . . . 1
17-23 . . . . . . . . . . . . . . . . . . . . . . . 1
17-24 . . . . . . . . . . . . . . . . . . . . . . . 0
17-25 . . . . . . . . . . . . . . . . . . . . . . . 0
17-26 . . . . . . . . . . . . . . . . . . . . . . . 0
17-27 . . . . . . . . . . . . . . . . . . . . . . . 0
17-28 . . . . . . . . . . . . . . . . . . . . . . . 0
17-29 . . . . . . . . . . . . . . . . . . . . . . . 0
17-30 . . . . . . . . . . . . . . . . . . . . . . . 0
17-31 . . . . . . . . . . . . . . . . . . . . . . . 0
17-32 . . . . . . . . . . . . . . . . . . . . . . . 0
17-33 . . . . . . . . . . . . . . . . . . . . . . . 0
17-34 . . . . . . . . . . . . . . . . . . . . . . . 0
17-35 . . . . . . . . . . . . . . . . . . . . . . . 0
17-36 . . . . . . . . . . . . . . . . . . . . . . . 0
17-37 . . . . . . . . . . . . . . . . . . . . . . . 0
17-38 . . . . . . . . . . . . . . . . . . . . . . . 0
17-39 . . . . . . . . . . . . . . . . . . . . . . . 0
17-40 . . . . . . . . . . . . . . . . . . . . . . . 0
17-41 . . . . . . . . . . . . . . . . . . . . . . . 0
17-42 . . . . . . . . . . . . . . . . . . . . . . . 0
17-43 . . . . . . . . . . . . . . . . . . . . . . . 0
17-44 . . . . . . . . . . . . . . . . . . . . . . . 0
17-45 . . . . . . . . . . . . . . . . . . . . . . . 0
17-46 . . . . . . . . . . . . . . . . . . . . . . . 0
17-47 . . . . . . . . . . . . . . . . . . . . . . . 0
17-48 . . . . . . . . . . . . . . . . . . . . . . . 0
17-49 . . . . . . . . . . . . . . . . . . . . . . . 0
17-50 . . . . . . . . . . . . . . . . . . . . . . . 0
17-51 . . . . . . . . . . . . . . . . . . . . . . . 0
17-52 . . . . . . . . . . . . . . . . . . . . . . . 0
17-53 . . . . . . . . . . . . . . . . . . . . . . . 0
17-54 . . . . . . . . . . . . . . . . . . . . . . . 0
17-55 . . . . . . . . . . . . . . . . . . . . . . . 0
17-56 . . . . . . . . . . . . . . . . . . . . . . . 0
17-57 . . . . . . . . . . . . . . . . . . . . . . . 0
17-58 . . . . . . . . . . . . . . . . . . . . . . . 0
17-59 . . . . . . . . . . . . . . . . . . . . . . . 0
17-60 . . . . . . . . . . . . . . . . . . . . . . . 0
17-61 . . . . . . . . . . . . . . . . . . . . . . . 0
17-62 . . . . . . . . . . . . . . . . . . . . . . . 0
17-63 . . . . . . . . . . . . . . . . . . . . . . . 0
17-64 . . . . . . . . . . . . . . . . . . . . . . . 0
17-65 . . . . . . . . . . . . . . . . . . . . . . . 0
17-66 . . . . . . . . . . . . . . . . . . . . . . . 0
17-67 . . . . . . . . . . . . . . . . . . . . . . . 0
17-68 . . . . . . . . . . . . . . . . . . . . . . . 0
17-69 . . . . . . . . . . . . . . . . . . . . . . . 0
17-70 . . . . . . . . . . . . . . . . . . . . . . . 0
17-71 . . . . . . . . . . . . . . . . . . . . . . . 0
17-72 . . . . . . . . . . . . . . . . . . . . . . . 0
17-73 . . . . . . . . . . . . . . . . . . . . . . . 0
17-74 . . . . . . . . . . . . . . . . . . . . . . . 0

17-75 . . . . . . . . . . . . . . . . . . . . . . . 0
17-76 . . . . . . . . . . . . . . . . . . . . . . . 0
17-77 . . . . . . . . . . . . . . . . . . . . . . . 0
17-78 . . . . . . . . . . . . . . . . . . . . . . . 0
17-79 . . . . . . . . . . . . . . . . . . . . . . . 0
17-80 . . . . . . . . . . . . . . . . . . . . . . . 0
17-81 . . . . . . . . . . . . . . . . . . . . . . . 0
17-82 . . . . . . . . . . . . . . . . . . . . . . . 0
17-83 . . . . . . . . . . . . . . . . . . . . . . . 0
17-84 . . . . . . . . . . . . . . . . . . . . . . . 0
17-85 . . . . . . . . . . . . . . . . . . . . . . . 0
17-86 . . . . . . . . . . . . . . . . . . . . . . . 0
17-86.1 ADDED . . . . . . . . . . . . . 1
17-86.2 ADDED . . . . . . . . . . . . . 1
17-86.3 ADDED . . . . . . . . . . . . . 1
17-86.4 ADDED . . . . . . . . . . . . . 1
17-87 . . . . . . . . . . . . . . . . . . . . . . . 0
17-88 . . . . . . . . . . . . . . . . . . . . . . . 0
17-89 . . . . . . . . . . . . . . . . . . . . . . . 0
17-90 . . . . . . . . . . . . . . . . . . . . . . . 0
17-91 . . . . . . . . . . . . . . . . . . . . . . . 0
17-92 . . . . . . . . . . . . . . . . . . . . . . . 0
17-93 . . . . . . . . . . . . . . . . . . . . . . . 0
17-94 . . . . . . . . . . . . . . . . . . . . . . . 0
17-95 . . . . . . . . . . . . . . . . . . . . . . . 0
17-96 . . . . . . . . . . . . . . . . . . . . . . . 0
17-97 . . . . . . . . . . . . . . . . . . . . . . . 0
17-98 . . . . . . . . . . . . . . . . . . . . . . . 0
17-99 . . . . . . . . . . . . . . . . . . . . . . . 0
17-100 . . . . . . . . . . . . . . . . . . . . . 0
17-101 . . . . . . . . . . . . . . . . . . . . . 0
17-102 . . . . . . . . . . . . . . . . . . . . . 0
17-103 . . . . . . . . . . . . . . . . . . . . . 0
17-104 . . . . . . . . . . . . . . . . . . . . . 0
17-105 . . . . . . . . . . . . . . . . . . . . . 0
17-106 . . . . . . . . . . . . . . . . . . . . . 0
17-107 . . . . . . . . . . . . . . . . . . . . . 0
17-108 . . . . . . . . . . . . . . . . . . . . . 0
17-109 . . . . . . . . . . . . . . . . . . . . . 0
17-110 . . . . . . . . . . . . . . . . . . . . . . 0
17-111 . . . . . . . . . . . . . . . . . . . . . . 0
17-112 . . . . . . . . . . . . . . . . . . . . . . 0
17-113 . . . . . . . . . . . . . . . . . . . . . . 0
17-114 . . . . . . . . . . . . . . . . . . . . . . 0
17-115 . . . . . . . . . . . . . . . . . . . . . . 0
17-116 . . . . . . . . . . . . . . . . . . . . . . 0
17-117 . . . . . . . . . . . . . . . . . . . . . . 0
17-118 . . . . . . . . . . . . . . . . . . . . . . 0
17-119 . . . . . . . . . . . . . . . . . . . . . . 0
17-120 . . . . . . . . . . . . . . . . . . . . . 0
17-121 . . . . . . . . . . . . . . . . . . . . . 0
17-122 . . . . . . . . . . . . . . . . . . . . . 0
17-123 . . . . . . . . . . . . . . . . . . . . . 0
17-124 . . . . . . . . . . . . . . . . . . . . . 0
17-125 . . . . . . . . . . . . . . . . . . . . . 0
17-126 . . . . . . . . . . . . . . . . . . . . . 0
17-127 . . . . . . . . . . . . . . . . . . . . . 0
17-128 . . . . . . . . . . . . . . . . . . . . . 0
17-129 . . . . . . . . . . . . . . . . . . . . . 0
17-130 . . . . . . . . . . . . . . . . . . . . . 0
17-131 . . . . . . . . . . . . . . . . . . . . . 0
17-132 . . . . . . . . . . . . . . . . . . . . . 0
17-133 . . . . . . . . . . . . . . . . . . . . . 0
17-134 . . . . . . . . . . . . . . . . . . . . . 0

17-135 . . . . . . . . . . . . . . . . . . . . . 0
17-136 . . . . . . . . . . . . . . . . . . . . . 0
17-137 . . . . . . . . . . . . . . . . . . . . . 0
17-138 . . . . . . . . . . . . . . . . . . . . . 0
17-139 . . . . . . . . . . . . . . . . . . . . . 0
17-140 . . . . . . . . . . . . . . . . . . . . . 0
17-141 . . . . . . . . . . . . . . . . . . . . . 0
17-142 . . . . . . . . . . . . . . . . . . . . . 0
17-143 . . . . . . . . . . . . . . . . . . . . . 0
17-144 . . . . . . . . . . . . . . . . . . . . . 0
17-145 . . . . . . . . . . . . . . . . . . . . . 0
17-146 . . . . . . . . . . . . . . . . . . . . . 0
17-147 . . . . . . . . . . . . . . . . . . . . . 0
17-148 . . . . . . . . . . . . . . . . . . . . . 0
17-149 . . . . . . . . . . . . . . . . . . . . . 0
17-150 . . . . . . . . . . . . . . . . . . . . . 0
17-151 . . . . . . . . . . . . . . . . . . . . . 0
17-152 . . . . . . . . . . . . . . . . . . . . . 0
17-153 . . . . . . . . . . . . . . . . . . . . . 0
17-154 . . . . . . . . . . . . . . . . . . . . . 0
17-155 . . . . . . . . . . . . . . . . . . . . . 0
17-156 . . . . . . . . . . . . . . . . . . . . . 0
17-157 . . . . . . . . . . . . . . . . . . . . . 0
17-158 . . . . . . . . . . . . . . . . . . . . . 0
17-159 . . . . . . . . . . . . . . . . . . . . . 0
17-160 . . . . . . . . . . . . . . . . . . . . . 0
17-161 . . . . . . . . . . . . . . . . . . . . . 0
17-162 . . . . . . . . . . . . . . . . . . . . . 0
17-163 . . . . . . . . . . . . . . . . . . . . . 0
17-164 . . . . . . . . . . . . . . . . . . . . . 0
17-165 . . . . . . . . . . . . . . . . . . . . . 0
17-166 . . . . . . . . . . . . . . . . . . . . . 0
17-167 . . . . . . . . . . . . . . . . . . . . . 0
17-168 . . . . . . . . . . . . . . . . . . . . . 0
17-169 . . . . . . . . . . . . . . . . . . . . . 0
17-170 . . . . . . . . . . . . . . . . . . . . . 0
17-171 . . . . . . . . . . . . . . . . . . . . . 0
17-172 . . . . . . . . . . . . . . . . . . . . . 0
17-173 . . . . . . . . . . . . . . . . . . . . . 0
17-174 . . . . . . . . . . . . . . . . . . . . . 0
17-175 . . . . . . . . . . . . . . . . . . . . . 0
17-176 . . . . . . . . . . . . . . . . . . . . . 0
17-177 . . . . . . . . . . . . . . . . . . . . . 0
17-178 . . . . . . . . . . . . . . . . . . . . . 0
17-179 . . . . . . . . . . . . . . . . . . . . . 0
17-180 . . . . . . . . . . . . . . . . . . . . . 0
17-181 . . . . . . . . . . . . . . . . . . . . . 0
17-182 . . . . . . . . . . . . . . . . . . . . . 0
17-183 . . . . . . . . . . . . . . . . . . . . . 0
17-184 . . . . . . . . . . . . . . . . . . . . . 0
17-185 . . . . . . . . . . . . . . . . . . . . . 0
17-186 . . . . . . . . . . . . . . . . . . . . . 0
17-187 . . . . . . . . . . . . . . . . . . . . . 0
17-188 . . . . . . . . . . . . . . . . . . . . . 0
17-189 . . . . . . . . . . . . . . . . . . . . . 0
17-190 . . . . . . . . . . . . . . . . . . . . . 0
17-191 . . . . . . . . . . . . . . . . . . . . . 0
17-192 . . . . . . . . . . . . . . . . . . . . . 0
17-193 . . . . . . . . . . . . . . . . . . . . . 0
17-194 . . . . . . . . . . . . . . . . . . . . . 0
17-195 . . . . . . . . . . . . . . . . . . . . . 0
17-196 . . . . . . . . . . . . . . . . . . . . . 0
17-197 . . . . . . . . . . . . . . . . . . . . . 0
17-198 . . . . . . . . . . . . . . . . . . . . . 0
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17-199 . . . . . . . . . . . . . . . . . . . . . 0
17-200 . . . . . . . . . . . . . . . . . . . . . 0
17-201 . . . . . . . . . . . . . . . . . . . . . 0
17-202 . . . . . . . . . . . . . . . . . . . . . 0
17-203 . . . . . . . . . . . . . . . . . . . . . 0
17-204 . . . . . . . . . . . . . . . . . . . . . 0
17-205 . . . . . . . . . . . . . . . . . . . . . 0
17-206 . . . . . . . . . . . . . . . . . . . . . 0
17-207 . . . . . . . . . . . . . . . . . . . . . 0
17-208 . . . . . . . . . . . . . . . . . . . . . 0
17-209 . . . . . . . . . . . . . . . . . . . . . 0
17-210 . . . . . . . . . . . . . . . . . . . . . 0
17-211 . . . . . . . . . . . . . . . . . . . . . . 0
17-212 . . . . . . . . . . . . . . . . . . . . . 0
17-213 . . . . . . . . . . . . . . . . . . . . . 0
17-214 . . . . . . . . . . . . . . . . . . . . . 0
17-215 . . . . . . . . . . . . . . . . . . . . . 0
17-216 . . . . . . . . . . . . . . . . . . . . . 0
17-217 . . . . . . . . . . . . . . . . . . . . . 1
17-218 ADDED . . . . . . . . . . . . . 1
17-219 ADDED . . . . . . . . . . . . . 1
17-220 ADDED . . . . . . . . . . . . . 1
17-221 ADDED . . . . . . . . . . . . . 1
17-222 BLANK . . . . . . . . . . . . . 1
18-1 . . . . . . . . . . . . . . . . . . . . . . . . 1
18-2 . . . . . . . . . . . . . . . . . . . . . . . . 0
18-3 . . . . . . . . . . . . . . . . . . . . . . . . 0
18-4 . . . . . . . . . . . . . . . . . . . . . . . . 0
18-5 . . . . . . . . . . . . . . . . . . . . . . . . 0
18-6 . . . . . . . . . . . . . . . . . . . . . . . . 0
18-7 . . . . . . . . . . . . . . . . . . . . . . . . 0
18-8 . . . . . . . . . . . . . . . . . . . . . . . . 0
18-9 . . . . . . . . . . . . . . . . . . . . . . . . 0
18-10 . . . . . . . . . . . . . . . . . . . . . . . 0
18-11 . . . . . . . . . . . . . . . . . . . . . . . 0
18-12 . . . . . . . . . . . . . . . . . . . . . . . 0
18-13 . . . . . . . . . . . . . . . . . . . . . . . 0
18-14 . . . . . . . . . . . . . . . . . . . . . . . 0
18-15 . . . . . . . . . . . . . . . . . . . . . . . 0
18-16 . . . . . . . . . . . . . . . . . . . . . . . 0
18-17 . . . . . . . . . . . . . . . . . . . . . . . 0
18-18 . . . . . . . . . . . . . . . . . . . . . . . 0
18-19 . . . . . . . . . . . . . . . . . . . . . . . 0
18-20 . . . . . . . . . . . . . . . . . . . . . . . 0
18-21 . . . . . . . . . . . . . . . . . . . . . . . 0
18-22 . . . . . . . . . . . . . . . . . . . . . . . 0
18-23 . . . . . . . . . . . . . . . . . . . . . . . 0
18-24 . . . . . . . . . . . . . . . . . . . . . . . 0
18-25 . . . . . . . . . . . . . . . . . . . . . . . 0
18-26 . . . . . . . . . . . . . . . . . . . . . . . 0
18-27 . . . . . . . . . . . . . . . . . . . . . . . 0
18-28 . . . . . . . . . . . . . . . . . . . . . . . 0
18-29 . . . . . . . . . . . . . . . . . . . . . . . 0
18-30 . . . . . . . . . . . . . . . . . . . . . . . 0
18-31 . . . . . . . . . . . . . . . . . . . . . . . 0
18-32 . . . . . . . . . . . . . . . . . . . . . . . 0
18-33 . . . . . . . . . . . . . . . . . . . . . . . 0
18-34 . . . . . . . . . . . . . . . . . . . . . . . 0
18-35 . . . . . . . . . . . . . . . . . . . . . . . 0
18-36 . . . . . . . . . . . . . . . . . . . . . . . 0
18-36.1 ADDED . . . . . . . . . . . . . 1
18-36.2 BLANK . . . . . . . . . . . . . 1
18-37 . . . . . . . . . . . . . . . . . . . . . . . 0
18-38 . . . . . . . . . . . . . . . . . . . . . . . 0

18-39 . . . . . . . . . . . . . . . . . . . . . . . 0
18-40 . . . . . . . . . . . . . . . . . . . . . . . 0
18-41 . . . . . . . . . . . . . . . . . . . . . . . 0
18-42 . . . . . . . . . . . . . . . . . . . . . . . 0
18-43 . . . . . . . . . . . . . . . . . . . . . . . 0
18-44 . . . . . . . . . . . . . . . . . . . . . . . 0
18-45 . . . . . . . . . . . . . . . . . . . . . . . 0
18-46 . . . . . . . . . . . . . . . . . . . . . . . 0
18-47 . . . . . . . . . . . . . . . . . . . . . . . 0
18-48 . . . . . . . . . . . . . . . . . . . . . . . 0
18-49 . . . . . . . . . . . . . . . . . . . . . . . 0
18-50 . . . . . . . . . . . . . . . . . . . . . . . 0
18-51 . . . . . . . . . . . . . . . . . . . . . . . 0
18-52 . . . . . . . . . . . . . . . . . . . . . . . 0
18-53 . . . . . . . . . . . . . . . . . . . . . . . 0
18-54 . . . . . . . . . . . . . . . . . . . . . . . 0
18-55 . . . . . . . . . . . . . . . . . . . . . . . 0
18-56 . . . . . . . . . . . . . . . . . . . . . . . 0
18-57 . . . . . . . . . . . . . . . . . . . . . . . 0
18-58 . . . . . . . . . . . . . . . . . . . . . . . 0
18-59 . . . . . . . . . . . . . . . . . . . . . . . 0
18-60 . . . . . . . . . . . . . . . . . . . . . . . 0
18-61 . . . . . . . . . . . . . . . . . . . . . . . 0
18-62 . . . . . . . . . . . . . . . . . . . . . . . 0
18-63 . . . . . . . . . . . . . . . . . . . . . . . 0
18-64 . . . . . . . . . . . . . . . . . . . . . . . 0
18-65 . . . . . . . . . . . . . . . . . . . . . . . 0
18-66 . . . . . . . . . . . . . . . . . . . . . . . 0
18-67 . . . . . . . . . . . . . . . . . . . . . . . 0
18-68 . . . . . . . . . . . . . . . . . . . . . . . 0
18-69 . . . . . . . . . . . . . . . . . . . . . . . 0
18-70 . . . . . . . . . . . . . . . . . . . . . . . 0
18-71 . . . . . . . . . . . . . . . . . . . . . . . 0
18-72 . . . . . . . . . . . . . . . . . . . . . . . 0
18-73 . . . . . . . . . . . . . . . . . . . . . . . 0
18-74 . . . . . . . . . . . . . . . . . . . . . . . 0
18-75 . . . . . . . . . . . . . . . . . . . . . . . 0
18-76 . . . . . . . . . . . . . . . . . . . . . . . 0
18-77 . . . . . . . . . . . . . . . . . . . . . . . 0
18-78 . . . . . . . . . . . . . . . . . . . . . . . 0
18-79 . . . . . . . . . . . . . . . . . . . . . . . 0
18-80 . . . . . . . . . . . . . . . . . . . . . . . 0
18-81 . . . . . . . . . . . . . . . . . . . . . . . 0
18-82 . . . . . . . . . . . . . . . . . . . . . . . 0
18-83 . . . . . . . . . . . . . . . . . . . . . . . 0
18-84 . . . . . . . . . . . . . . . . . . . . . . . 0
18-85 . . . . . . . . . . . . . . . . . . . . . . . 0
18-86 . . . . . . . . . . . . . . . . . . . . . . . 0
18-87 . . . . . . . . . . . . . . . . . . . . . . . 0
18-88 . . . . . . . . . . . . . . . . . . . . . . . 0
18-89 . . . . . . . . . . . . . . . . . . . . . . . 0
18-90 . . . . . . . . . . . . . . . . . . . . . . . 0
18-91 . . . . . . . . . . . . . . . . . . . . . . . 0
18-92 . . . . . . . . . . . . . . . . . . . . . . . 0
18-93 . . . . . . . . . . . . . . . . . . . . . . . 0
18-94 . . . . . . . . . . . . . . . . . . . . . . . 0
18-95 . . . . . . . . . . . . . . . . . . . . . . . 0
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WIRING HARNESS 5W149 REPLACEMENT (Sheet 1 of 3)
TOOLS: General mechanic’s tool kit: automotive (SC 5180-90-N26)

Crowfoot attachment, 3/8-inch drive, 1-15/16 inch (Item 59, Appendix E)
Ratchet handle, 3/8-inch drive (Item 109, Appendix E)

SUPPLIES: Lockwasher (Item 109, Appendix G) (3 required)
Seal (Item 546, Appendix G)
Electrical tiedown strap (Item 453, Appendix G) (as required)
Rope, manilla (Item 99, Appendix C) (as required)

PERSONNEL: Two

EQUIPMENT CONDITION: Launch bridge, normal launch (TM 5-5420-232-10)
Vehicle power disconnected (page 9-159)
Shield removed (page 17-78)
Laying arm cylinder ballistic cover (left) removed (page 17-77)

REMOVAL:

1. REMOVE CONNECTOR 5W149 J1 (1) FROM
BULKHEAD PLATE (2).
a. From inside commander’s station,

disconnect connector 2W142-10 P3 (3) from
connector 5W149 J1 (1) on bulkhead
plate (2).

b. Remove six screws (4) and washers (5)
from plate (2). Pull plate (2) away from
bottom of fixed girder (6).

c. Remove jamnut (7) from connector 5W149
J1 (1). Push connector 5W149 J1 (1) up
through plate (2). Tie rope to connector
5W149 J1 (1).

2. REMOVE WIRING HARNESS (8).
a. Working through access above driver’s

station, disconnect connector 5W149 P1 (9)
from laying arm cylinder rotary sensor
connector 5A103 J1 (10).

b. Disconnect connector 5W213 P1 (11) from
connector 5W149 J2 (12).

c. Remove jamnut (13) from connector 5W149
J2 (12) in plate (14). Push connector
5W149 J2 (12) down through plate (14).

TM 5-5420-232-20-4
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WIRING HARNESS 5W149 REPLACEMENT (Sheet 2 of 3)
d. Remove screw (1), washer (2), and terminal

lug (3) from boss (4).
e. Remove screw (5), washer (6), and terminal

lug (7) from boss (8).
f. Remove three screws (9) and lockwashers

(10) from six clamps (11), (12).
g. Cut away any tiewraps (13) from

harness (14).
h. Remove clamps (11), (12) from

harness (14).
i. Pull harness (14) through tunnel in fixed

girder (15). Untie rope and leave in
position in fixed girder (15). Rope will be
used at installation to pull connector
5W149 J1 (16) back in place.

j. Disconnect three remaining connectors (17)
from receptacle connectors (18).

k. Remove seal (19) from plate (20).
3. INSPECT PARTS FOR DAMAGE. REPLACE

AS REQUIRED.
INSTALLATION:
1. INSTALL HARNESS (14).

a. Install new seal (19) between plate (20)
and fixed girder (15).

b. Connect three connectors (17) to receptacle
connectors (18).

c. Position harness (14) in fixed girder (15).
Tie rope to connector 5W149 J1 (16) and
pull from commander’s station side to fish
connector 5W149 J1 (16) in place in fixed
girder (15).

d. Position connector 5W149 J1 (16) through
opening (21) into commander’s station.

e. Position six clamps (12), (11) on harness
(14) and bosses (22).

f. Install three screws (9) and new lock
washers (10) on clamps (12), (11).

g. Install screw (5), washer (6), and terminal
lug (7) on boss (8).

h. Install screw (1), washer (2), and terminal
lug (3) on boss (4).

TM 5-5420-232-20-4
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WIRING HARNESS 5W149 REPLACEMENT (Sheet 3 of 3)
i. Join connector 5W149 P1 (1) to laying arm

cylinder rotary sensor connector 5A103
J1 (2).

j. Position connector 5W149 J2 (3) through
plate (4) while second soldier installs
jamnut (5).

k. Join connector 5W213 P1 (6) to connector
5W149 J2 (3).

l. Install tiewraps (7) on harness (8) as
required.

2. INSTALL CONNECTOR 5W149 J1 (9) IN
BULKHEAD PLATE (10).

a. Remove rope from connector 5W149 J1 (9)
and position in plate (10). Install jamnut
(11) on connector 5W149 J1 (9).

b. Position plate (10) on bottom of fixed
girder (12). Install six screws (13) and
washers (14) to plate (10) and fixed
girder (12).

c. Join connector 2W142-10 P3 (15) to
connector 5W149 J1 (9).

3. INSTALL LAYING ARM CYLINDER
BALLISTIC COVER (LEFT) (PAGE 17-77).

4. INSTALL SHIELD (PAGE 17-78).

5. CONNECT VEHICLE POWER (PAGE 9-186).

6. RETRIEVE BRIDGE (TM 5-5420-232-10).

TM 5-5420-232-20-4
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WIRING HARNESS 5W148 REPLACEMENT (Sheet 1 of 3)
TOOLS: General mechanic’s tool kit: automotive (SC 5180-90-N26)

Wrench, open end, 2-inch opening (Item 311, Appendix E)
Wrench, open end, 1 13/16-inch opening (Item 307, Appendix E)

SUPPLIES: Lockwasher (Item 109, Appendix G) (3 required)
Seal (Item 546, Appendix G)
Rope, manilla (Item 99, Appendix C) (as required)
Electrical tiedown strap (Item 453, Appendix G) (as required)

PERSONNEL: Two

EQUIPMENT CONDITION: Launch bridge, normal launch (TM 5-5420-232-10)
Vehicle power disconnected (page 9-159)
Shield removed (page 17-78)
Laying arm cylinder ballistic cover (left) removed (page 17-77)
Spade hydraulic system top access cover removed (page 20-16)

REMOVAL:
1. REMOVE CONNECTOR 5W148 J1 (1) FROM

BULKHEAD PLATE (2).
a. From inside commander’s station,

disconnect connector 2W140-10 P6 (3) from
connector 5W148 J1 (1) on bulkhead
plate (2).

b. Remove six screws (4) and washers (5)
from plate (2). Pull plate (2) away from
bottom of fixed girder (6).

c. Remove jamnut (7) from connector 5W148
J1 (1). Push connector 5W148 J1 (1) up
through plate (2). Tie rope to connector
5W148 J1 (1).

2. REMOVE WIRING HARNESS (8).
a. Disconnect connector 5W148 P1 (9) from

laying arm cylinder connector 5L105
J1 (10).

b. Unscrew two captive screws (11) on spade
quick disconnect female coupling (12) and
disconnect from quick disconnect male
coupling (13) to gain access to connector
5W148 J2 (14).

c. Disconnect connector 2W215 P1 (15) from
connector 5W148 J2 (14). Remove jamnut
(16) from connector 5W148 J2 (14). Push
connector 5W148 J2 (14) into fixed
girder (6).

d. Disconnect connector 2W214 P1 (17) from
connector 5W148 J3 (18). Remove jamnut
(19) from connector 5W148 J3 (18) in plate
(20). Push connector 5W148 J3 (18) down
through plate (20).
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WIRING HARNESS 5W148 REPLACEMENT (Sheet 2 of 3)
e. Remove screw (1), washer (2), and two

terminal lugs (3) from boss (4).
f. Remove screw (5), washer (6), and terminal

lug (7) from boss (8).
g. Remove three screws (9) and lockwashers

(10) from six loop clamps (11), (12).
h. Cut away any tiewraps (13) from

harness (14).
i. Remove clamps (11), (12) from

harness (14).
j. Pull harness (14) through tunnel in fixed

girder (15). Untie rope and leave in
position in fixed girder (15). Rope will be
used at installation to fish connector
5W148 J1 (16) back in place.

k. Disconnect three remaining connectors (17)
from receptacle connectors (18).

l. Remove seal (19) from plate (20).

3. INSPECT PARTS FOR DAMAGE. REPLACE
AS REQUIRED.

INSTALLATION:

1. INSTALL HARNESS (14).
a. Install new seal (19) between plate (20)

and fixed girder (15).
b. Connect three connectors (17) to receptacle

connectors (18).
c. Position harness (14) in fixed girder (15).

Tie rope to connector 5W148 J1 (16) and
pull from commander’s station side to fish
connector 5W148 J1 (16) in place in fixed
girder (15).

d. Position connector 5W148 J1 (16) through
opening (21) into commander’s station.

e. Position six clamps (12), (11) on harness
(14) and bosses (22).

f. Install three screws (9) and new lock
washers (10) on clamps (12), (11).

g. Install screw (5), washer (6), and terminal
lug (7) on boss (8).

h. Install two screws (1), washers (2), and
terminal lugs (3) on boss (4).

TM 5-5420-232-20-4

Go on to Sheet 3 3h1005

17-8 Change 1



WIRING HARNESS 5W148 REPLACEMENT (Sheet 3 of 3)
i. Join connector 5W148 P1 (1) to laying arm

cylinder connector 5L105 J1 (2).

j. Position connector 5W148 J2 (3) through
fixed girder (4) while second soldier
installs jamnut (5).

k. Join connector 2W215 P1 (6) to connector
5W148 J2 (3).

l. Install quick disconnect female coupling (7)
to spade quick disconnect male couplings
(8). Tighten two captive screws (9).

m. Position connector 5W148 J3 (10) through
plate (11). Install jamnut (12) on connector
5W148 J3 (10).

n. Join connector 2W214 P1 (13) to connector
5W148 J3 (10).

2. INSTALL CONNECTOR 5W148 J1 (14) IN
BULKHEAD PLATE (15).

a. Remove rope from connector 5W148 J1 (14)
and position in plate (15). Install jamnut
(16) on connector 5W148 J1 (14).

b. Position plate (15) on bottom of fixed
girder (17). Install six screws (18) and
washers (19) to plate (15) and fixed
girder (17).

c. Join connector 2W140-10 P6 (20) to
connector 5W148 J1 (14).

3. INSTALL SPADE HYDRAULIC SYSTEM TOP
ACCESS COVER (PAGE 20-16).

4. INSTALL LAYING ARM CYLINDER
BALLISTIC COVER (LEFT) (PAGE 17-77).

5. INSTALL SHIELD (PAGE 17-78).

6. CONNECT VEHICLE POWER (PAGE 9-186).

7. RETRIEVE BRIDGE (TM 5-5420-232-10).

TM 5-5420-232-20-4

End of Task 3h1006
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WIRING HARNESS 5W144 REPLACEMENT (Sheet 1 of 3)

TOOLS: General mechanic’s tool kit: automotive (SC 5180-90-N26)
Crowfoot attachment, 3/8-inch drive, 1-15/16 inch (Item 59, Appendix E)
Handle, ratchet, 3/8-inch drive (Item 109, Appendix E)

SUPPLIES: O-ring (Item 227, Appendix G)
Seal (Item 546, Appendix G)
Wiping rag (Item 94, Appendix C)

PERSONNEL: Two

EQUIPMENT CONDITION: Launch bridge, normal launch (TM 5-5420-232-10)
Vehicle power disconnected (page 9-159)
Access cover removed (page 17-61)
Rear arm stowage door opened (TM 5-5420-232-10)

REMOVAL:

1. REMOVE CONNECTOR 5W144 J1 (1) FROM
BULKHEAD PLATE (2).
a. From inside commander’s station,

disconnect connector 2W140-10 P2 (3) from
connector 5W144 J1 (1) on bulkhead
plate (2).

b. Remove six screws (4) and washers (5)
from plate (2). Pull plate (2) away from
bottom of fixed girder (6).

c. Remove jamnut (7) from connector 5W144
J1 (1). Push connector 5W144 J1 (1) up
through plate (2).

2. DISCONNECT CONNECTOR 5W144 P2 (8)
FROM OBSCURATION REINFORCEMENT
SYSTEM MOTOR CONNECTOR 5A104 J1 (9).

3. DISCONNECT CONNECTOR 5W216 P4 (10)
FROM CONNECTOR 5W144 J2 (11)
MOUNTED IN FIXED GIRDER REAR
PLATE (12).

4. REMOVE JAMNUT (13) FROM CONNECTOR
5W144 J2 (11). REMOVE CONNECTOR
5W144 J2 (11) FROM FIXED GIRDER REAR
PLATE (12).

TM 5-5420-232-20-4

Go on to Sheet 2 3h1009
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WIRING HARNESS 5W144 REPLACEMENT (Sheet 2 of 3)

5. REMOVE HARNESS (1).

a. Remove screw (2) and washer (3) from
clamps (4), (5) and boss (6).

b. Remove four screws (7) from two split
flange halves (8). Remove hose end (9)
from manifold (10). Remove O-ring (11)
from hose end (9).

c. Displace hose end (9) as required to
remove connector 5W144 J1 (12) from fixed
girder (13).

d. Remove harness (1) from fixed girder (13).

e. Remove clamp (4) from harness (1).

f. Disconnect three remaining connectors (14)
from receptacle connectors (15).

g. Remove seal (16) from plate (17).

6. INSPECT PARTS FOR DAMAGE. REPLACE
AS REQUIRED.

INSTALLATION:

1. INSTALL HARNESS (1).

a. Install new seal (16) between plate (17)
and fixed girder (13).

b. Connect three connectors (14) to receptacle
connectors (15).

c. Displace hose end (9) as required to
position connector 5W144 J1 (12) in fixed
girder (13). Position connector 5W144 J1
(12) through fixed girder (13) into
commander’s station.

d. Install new O-ring (11) on hose end (9).
Position hose end (9) on manifold (10).
Install two split flange halves (8) and four
screws (7).

e. Position clamp (4) on harness (1) and over
boss (6).

f. Install screw (2) and washer (3) on clamps
(4), (5) and boss (6).

TM 5-5420-232-20-4

Go on to Sheet 3 3h1336
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WIRING HARNESS 5W144 REPLACEMENT (Sheet 3 of 3)

2. POSITION CONNECTOR 5W144 J2 (1) IN
FIXED GIRDER REAR PLATE (2). INSTALL
JAMNUT (3).

3. JOIN CONNECTOR 5W216 P4 (4) TO
CONNECTOR 5W144 J2 (1).

4. JOIN HARNESS CONNECTOR 5W144 P2 (5)
TO OBSCURATION REINFORCEMENT
SYSTEM MOTOR CONNECTOR 5A104 J1 (6).

5. INSTALL CONNECTOR 5W144 J1 (7) IN
BULKHEAD PLATE (8).

a. Position connector 5W144 J1 (7) in plate
(8) and install jamnut (9).

b. Position plate (8) on bottom of fixed girder
(10). Install six screws (11) and washers
(12) to plate (8) and fixed girder (10).

c. Join connector 2W140 P2 (13) to connector
5W144 J1 (7).

6. CLOSE REAR ARM STOWAGE DOOR
(TM 5-5420-232-10).

7. CONNECT VEHICLE POWER (PAGE 9-186).

8. BLEED HYDRAULIC SYSTEM (PAGE 23-96).

9. INSTALL ACCESS COVER (PAGE 17-61).

10. RETRIEVE BRIDGE (TM 5-5420-232-10).

TM 5-5420-232-20-4

End of Task 3h1010
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WIRING HARNESS 5W145 REPLACEMENT (Sheet 1 of 3)
TOOLS: General mechanic’s tool kit: automotive (SC 5180-90-N26)

Handle, ratchet, 3/4-inch drive (Item 108, Appendix E)
Socket, 3/4-inch drive, 1 9/16-inch (Item 223, Appendix E)
Socket, 3/4-inch drive, 1 13/16-inch (Item 218, Appendix E)

SUPPLIES: O-ring (Item 227, Appendix G)
Seal (Item 546, Appendix G)
Wiping rag (Item 94, Appendix C)

PERSONNEL: Two

EQUIPMENT CONDITION: Launch bridge, normal launch (TM 5-5420-232-10)
Vehicle power disconnected (page 9-159)
Access cover removed (page 17-61)
Rear arm stowage door opened (TM 5-5420-232-10)

REMOVAL:

1. REMOVE CONNECTOR 5W145 J1 (1) FROM
BULKHEAD PLATE (2).
a. From inside commander’s station,

disconnect connector 2W142-10 P4 (3) from
connector 5W145 J1 (1).

b. Remove six screws (4) and washers (5)
from plate (2). Pull plate (2) away from
bottom of fixed girder (6).

c. Remove jamnut (7) from connector 5W145
J1 (1). Push connector 5W145 J1 (1) up
through plate (2).

2. DISCONNECT CONNECTOR 5W145 P2 (8)
FROM OBSCURATION REINFORCEMENT
SYSTEM LEVEL SENSOR CONNECTOR
5A101 J1 (9).

3. DISCONNECT CONNECTOR 5W217 P3 (10)
FROM CONNECTOR 5W145 J2 (11)
MOUNTED IN FIXED GIRDER REAR
PLATE (12).

4. REMOVE JAMNUT (13) FROM CONNECTOR
5W145 J2 (11). REMOVE CONNECTOR
5W145 J2 (11) FROM FIXED GIRDER REAR
PLATE (12).

TM 5-5420-232-20-4

Go on to Sheet 2 3h1007
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WIRING HARNESS 5W145 REPLACEMENT (Sheet 2 of 3)

5. REMOVE HARNESS (1).

a. Remove screw (2) and washer (3) from
clamps (4), (5) and boss (6).

b. Remove four screws (7) from two split
flange halves (8). Remove hose end (9)
from manifold (10). Remove O-ring (11)
from hose end (9).

c. Displace hose end (9) as required to
remove connector 5W145 J1 (12) from fixed
girder (13).

d. Remove harness (1) from fixed girder
assembly (13).

e. Remove clamp (4) from harness (1).

f. Disconnect three remaining connectors (14)
from receptacle connectors (15).

g. Remove seal (16) from plate (17).

6. INSPECT PARTS FOR DAMAGE. REPLACE
AS REQUIRED.

INSTALLATION:

1. INSTALL HARNESS (1).

a. Install new seal (16) between plate (17)
and fixed girder (13).

b. Connect three connectors (14) to receptacle
connectors (15).

c. Displace hose end (9) as required to
position connector 5W145 J1 (12) in fixed
girder (13). Position connector 5W145 J1
(12) through fixed girder (13) into
commander’s station.

d. Install new O-ring (11) on hose end (9).
Position hose end (9) on manifold (10).
Install two split flange halves (8) and four
screws (7).

e. Position clamp (4) on harness (1) and over
boss (6).

f. Install screw (2) and washer (3) on clamps
(4), (5).

TM 5-5420-232-20-4

Go on to Sheet 3 3h1337
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WIRING HARNESS 5W145 REPLACEMENT (Sheet 3 of 3)

2. POSITION CONNECTOR 5W145 J2 (1) IN
FIXED GIRDER REAR PLATE (2). INSTALL
JAMNUT (3).

3. JOIN CONNECTOR 5W217 P3 (4) TO
CONNECTOR 5W145 J2 (1).

4. JOIN HARNESS CONNECTOR 5W145 P2 (5)
TO OBSCURATION REINFORCEMENT
SYSTEM LEVEL SENSOR CONNECTOR
5A101 J1 (6).

5. INSTALL CONNECTOR 5W145 J1 (7) IN
BULKHEAD PLATE (8).

a. Position connector 5W145 J1 (7) in plate
(8). Install jamnut (9).

b. Position plate (8) on bottom of fixed girder
(10). Install six screws (11) and washers
(12) to plate (8) and fixed girder (10).

c. Join connector 2W142 P4 (13) to connector
5W145 J1 (7).

6. CLOSE REAR ARM STOWAGE DOOR
(TM 5-5420-232-10).

7. CONNECT VEHICLE POWER (PAGE 9-186).

8. BLEED HYDRAULIC SYSTEM (PAGE 23-96).

9. INSTALL ACCESS COVER (PAGE 17-61).

10. RETRIEVE BRIDGE (TM 5-5420-232-10).

TM 5-5420-232-20-4

End of Task 3h1008

Change 1 17-15



WIRING HARNESS 5W309 REPLACEMENT (Sheet 1 of 2)

TOOLS: General mechanic’s tool kit: automotive (SC 5180-90-N26)

PERSONNEL: Two

EQUIPMENT CONDITION: Launch bridge, normal launch (TM 5-5420-232-10)
Vehicle power disconnected (page 9-159)
Rear arm storage cover opened (TM 5-5420-232-10)
Access cover removed (page 17-61)

REMOVAL:

1. REMOVE WIRING HARNESS (1).

a. From inside commander’s compartment,
disconnect connector 2W307 P1 (2) from
connector 5W309 J1 (3) on bulkhead
plate (4).

b. Remove jamnut (5) from connector 5W309
J1 (3) on bulkhead plate (4). Push
connector 5W309 J1 (3) through bulkhead
plate (4).

c. Disconnect connector 5W310 P1 (6) from
connector 5W309 J2 (7).

d. Remove jamnut (8) from connector 5W309
J2 (7) on bulkhead plate (9). Push
connector 5W309 J2 (7) through bulkhead
plate (9).

e. Remove harness (1) from strap (10) in fixed
girder assembly (11) and remove harness
(1) from vehicle.

2. INSPECT PARTS FOR DAMAGE. REPLACE
AS REQUIRED.

TM 5-5420-232-20-4

Go on to Sheet 2 3h1011
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WIRING HARNESS 5W309 REPLACEMENT (Sheet 2 of 2)
INSTALLATION:

1. INSTALL HARNESS (1).

a. Position harness (1) through strap (2) on
fixed girder (3).

b. Position connector 5W309 J2 (4) in
bulkhead plate (5) while second soldier
installs jamnut (6).

c. Join connector 5W310 P1 (7) to connector
5W309 J2 (4).

d. Position connector 5W309 J1 (8) in
bulkhead plate (9) while second soldier in
commander’s station installs jamnut (10).

e. Join connector 2W307 P1 (11) to connector
5W309 J1 (8).

2. CLOSE REAR ARM STORAGE COVER
(TM 5-5420-232-10).

3. INSTALL ACCESS COVER (PAGE 17-61).

4. CONNECT VEHICLE POWER (PAGE 9-186).

5. RETRIEVE BRIDGE (TM 5-5420-232-10).

TM 5-5420-232-20-4

End of Task 3h1012

Change 1 17-17



WIRING HARNESS 5W311 REPLACEMENT (Sheet 1 of 2)

TOOLS: General mechanic’s tool kit: automotive (SC 5180-90-N26)

PERSONNEL: Two

EQUIPMENT CONDITION: Launch bridge, normal launch (TM 5-5420-232-10)
Vehicle power disconnected (page 9-159)
Rear arm storage cover opened (TM 5-5420-232-10)
Access cover removed (page 17-61)

REMOVAL:

1. REMOVE WIRING HARNESS (1).

a. From inside commander’s compartment,
disconnect connector 2W308 P1 (2) from
connector 5W311 J1 (3) on bulkhead
plate (4).

b. Remove jamnut (5) from connector 5W311
J1 (3) on bulkhead plate (4). Push
connector 5W311 J1 (3) through bulkhead
plate (4).

c. Disconnect connector 5W312 P1 (6) from
connector 5W311 J2 (7).

d. Remove jamnut (8) from connector 5W311
J2 (7) on bulkhead plate (9). Push
connector 5W311 J2 (7) through bulkhead
plate (9).

e. Remove harness (1) from strap (10) in fixed
girder assembly (11) and remove harness
(1) from vehicle.

2. INSPECT PARTS FOR DAMAGE. REPLACE
AS REQUIRED.

TM 5-5420-232-20-4

Go on to Sheet 2 3h1013
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WIRING HARNESS 5W311 REPLACEMENT (Sheet 2 of 2)
INSTALLATION:

1. INSTALL HARNESS (1) .

a. Position harness (1) through strap (2) on
fixed girder (3).

b. Position connector 5W311 J2 (4) in
bulkhead plate (5) while second soldier
installs jamnut (6).

c. Join harness connector 5W312 P1 (7) to
harness connector 5W311 J2 (4).

d. Position connector 5W311 J1 (8) in
bulkhead plate (9) while second soldier in
commander’s station installs jamnut (10).

e. Join harness connector 2W308 P1 (11) to
harness connector 5W311 J1 (8).

2. CLOSE REAR ARM STORAGE COVER
(TM 5-5420-232-10).

3. INSTALL ACCESS COVER (PAGE 17-61).

4. CONNECT VEHICLE POWER (PAGE 9-186).

5. RETRIEVE BRIDGE (TM 5-5420-232-10).

TM 5-5420-232-20-4

End of Task 3h1014

Change 1 17-19



WIRING HARNESS 5W313 REPLACEMENT (Sheet 1 of 2)

TOOLS: General mechanic’s tool kit: automotive (SC 5180-90-N26)

PERSONNEL: Two

EQUIPMENT CONDITION: Launch bridge, normal launch (TM 5-5420-232-10)
Vehicle power disconnected (page 9-159)
Rear arm storage cover opened (TM 5-5420-232-10)
Access cover removed (page 17-61)

REMOVAL:

1. REMOVE WIRING HARNESS (1).

a. From inside commander’s compartment,
disconnect connector 2W315 P1 (2) from
connector 5W313 J1 (3) on bulkhead
plate (4).

b. Remove jamnut (5) from connector 5W313
J1 (3) on bulkhead plate (4). Push
connector 5W313 J1 (3) through bulkhead
plate (4).

c. Disconnect connector 5W314 P1 (6) from
connector 5W313 J2 (7).

d. Remove jamnut (8) from connector 5W313
J2 (7) on bulkhead plate (9). Push
connector 5W313 J2 (7) through bulkhead
plate (9).

e. Remove harness (1) from strap (10) in fixed
girder assembly (11) and remove harness
(1) from vehicle.

2. INSPECT PARTS FOR DAMAGE. REPLACE
AS REQUIRED.

TM 5-5420-232-20-4

Go on to Sheet 2 3h1015
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WIRING HARNESS 5W313 REPLACEMENT (Sheet 2 of 2)
INSTALLATION:

1. INSTALL HARNESS (1).

a. Position harness (1) through strap (2) on
fixed girder (3).

b. Position connector 5W313 J2 (4) in
bulkhead plate (5) while second soldier
installs jamnut (6).

c. Join connector 5W314 P1 (7) to connector
5W313 J2 (4).

d. Position connector 5W313 J1 (8) in
bulkhead plate (9) while second soldier in
commander’s station installs jamnut (10).

e. Join connector 2W315 P1 (11) to connector
5W313 J1 (8).

2. CLOSE REAR ARM STORAGE COVER
(TM 5-5420-232-10).

3. INSTALL ACCESS COVER (PAGE 17-61).

4. CONNECT VEHICLE POWER (PAGE 9-186).

5. RETRIEVE BRIDGE (TM 5-5420-232-10).

TM 5-5420-232-20-4

End of Task 3h1016

Change 1 17-21



WIRING HARNESS 5W231 REPLACEMENT (Sheet 1 of 2)

TOOLS: General mechanic’s tool kit: automotive (SC 5180-90-N26)

PERSONNEL: Two

EQUIPMENT CONDITION: Launch bridge, normal launch (TM 5-5420-232-10)
Vehicle power disconnected (page 9-159)
Rear arm storage cover opened (TM 5-5420-232-10)
Access cover removed (page 17-61)

REMOVAL:

1. REMOVE WIRING HARNESS (1).

a. From inside commander’s compartment,
disconnect connector 2W230 P1 (2) from
connector 5W231 J1 (3) on bulkhead
plate (4).

b. Remove jamnut (5) from connector 5W231
J1 (3) on bulkhead plate (4). Push
connector 5W231 J1 (3) through bulkhead
plate (4).

c. Disconnect connector 5W232 P1 (6) from
connector 5W231 J2 (7).

d. Remove jamnut (8) from connector 5W231
J2 (7) on bulkhead plate (9). Push
connector 5W231 J2 (7) through bulkhead
plate (9).

e. Remove harness (1) from strap (10) in fixed
girder assembly (11) and remove harness
(1) from vehicle.

2. INSPECT PARTS FOR DAMAGE. REPLACE
AS REQUIRED.

TM 5-5420-232-20-4

Go on to Sheet 2 3h1017
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WIRING HARNESS 5W231 REPLACEMENT (Sheet 2 of 2)
INSTALLATION:

1. INSTALL HARNESS (1).

a. Position harness (1) through strap (2) on
fixed girder (3).

b. Position connector 5W231 J2 (4) in
bulkhead plate (5) while second soldier
installs jamnut (6).

c. Join connector 5W232 P1 (7) to connector
5W231 J2 (4).

d. Position connector 5W231 J1 (8) in
bulkhead plate (9) while second soldier in
commander’s station installs jamnut (10).

e. Join connector 2W230 P1 (11) to connector
5W231 J1 (8).

2. CLOSE REAR ARM STORAGE COVER
(TM 5-5420-232-10).

3. INSTALL ACCESS COVER (PAGE 17-61).

4. CONNECT VEHICLE POWER (PAGE 9-186).

5. RETRIEVE BRIDGE (TM 5-5420-232-10).

TM 5-5420-232-20-4

End of Task 3h1018

Change 1 17-23



HOSE (LEFT CENTER MANIFOLD TO LEFT REAR MANIFOLD)
REPLACEMENT (Sheet 1 of 1)

TOOLS: General mechanic’s tool kit: automotive (SC 5180-90-N26)

SUPPLIES: O-ring (Item 227, Appendix G) (2 required)

EQUIPMENT CONDITION: Launch bridge, normal launch (TM 5-5420-232-10)
Laying arm cylinder ballistic cover (left) removed (page 17-77)
Access cover removed (page 17-61)

WARNING

REMOVAL:

1. REMOVE HOSE (1).
a. Remove four screws (2) and two split

flange halves (3) from each end of hose (1).
b. Remove hose (1) from manifold (4) and

manifold (5).
c. Remove one O-ring (6) from each end of

hose (1).
d. Remove hose (1) from fixed girder (7).

2. INSPECT PARTS FOR DAMAGE. REPLACE
AS REQUIRED.

INSTALLATION:

1. INSTALL HOSE (1).
a. Install new O-rings (6) on each end of

hose (1).
b. Position hose (1) in fixed girder (7) to

manifolds (4), (5).
c. Install four screws (2) and two split flange

halves (3) on each end of hose (1).

2. INSTALL ACCESS COVER (PAGE 17-61).

3. INSTALL LAYING ARM CYLINDER
BALLISTIC COVER (LEFT) (PAGE 17-77).

4. RETRIEVE BRIDGE (TM 5-5420-232-10).

5. BLEED HYDRAULIC SYSTEM (PAGE 23-96).

TM 5-5420-232-20-4

End of Task 3h1019
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CALIBRATION MARKER REPLACEMENT (Sheet 1 of 1)

TOOLS: General mechanic’s tool kit: automotive (SC 5180-90-N26)
Die set, metal stamping, alphabetical and numerical, 3/16-inch (Item 368, Appendix E)

SUPPLIES: Drive screw (Item 544, Appendix G) (4 required)

EQUIPMENT CONDITION: Rear arm stowage cover opened (TM 5-5420-232-10)

REMOVAL:

1. REMOVE FOUR DRIVE SCREWS (1) AND
CALIBRATION MARKER (2) FROM INSIDE
REAR ARM (3).

2. INSPECT PARTS FOR DAMAGE. REPLACE
AS REQUIRED.

INSTALLATION:

1. INSTALL CALIBRATION MARKER (2).

a. Stamp duplicate data onto new marker (2).

NOTE

If calibration marker is lost refer to: Launcher Trim
Re-entry (page 17-218) for calibration data recovery.

b. Position calibration marker (2) inside rear
arm (3).

c. Install four new drive screws (1).

2. CLOSE REAR ARM STOWAGE COVER
(TM 5-5420-232-10).

TM 5-5420-232-20-4

End of Task 3h1648
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MOUNTING PLATE (ANTENNA HARNESSES) REPLACEMENT (Sheet 1 of 1)

TOOLS: General mechanic’s tool kit: automotive (SC 5180-90-N26)

SUPPLIES: Seal (Item 545, Appendix G)

EQUIPMENT CONDITION: Vehicle power disconnected (page 9-159)

REMOVAL:

1. REMOVE MOUNTING PLATE (1).

a. From commander’s station, disconnect four
harness connectors (2) from four connector
receptacles (3).

b. Remove four jam nuts (4) from four
connector receptacles (3).

c. Remove four screws (5) and washers (6)
attaching mounting plate (1) to fixed girder
(7). Remove mounting plate (1) and
seal (8).

2. INSPECT PARTS FOR DAMAGE. REPLACE
AS REQUIRED.

INSTALLATION:

1. INSTALL MOUNTING PLATE (1).

a. Position new seal (8) on mounting plate
(1). Position four connector receptacles (3)
in seal (8) and mounting plate (1). Install
four jam nuts (5) on four connector
receptacles (3).

b. Connect four harness connectors (2) to four
connector receptacles (3).

c. Position seal (8) and mounting plate (1) on
fixed girder (7). Install four screws (5) and
washers (6) to attach mounting plate (1) to
fixed girder (7).

2. CONNECT VEHICLE POWER (PAGE 9-186).

TM 5-5420-232-20-4

End of Task 3h1649
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BULKHEAD PLATE (HARNESS INTERFACE) REPLACEMENT (Sheet 1 of 1)

TOOLS: General mechanic’s tool kit: automotive (SC 5180-90-N26)
Wrench, open end, 1-5/8 inch and 1-13/16 inch opening (Item 307, Appendix E)
Crowfoot attachment, 3/8-inch drive, 1-15/16 inch (Item 59, Appendix E)
Handle, ratchet, 3/8-inch drive (Item 109, Appendix E)

SUPPLIES: Seal (Item 546, Appendix G)

EQUIPMENT CONDITION: Vehicle power disconnected (page 9-159)

REMOVAL:

1. REMOVE BULKHEAD PLATE (1).

a. Disconnect four electrical harness
connectors (2) from four receptacle
connectors (3) on bulkhead plate (1).

b. Remove four connector jam nuts (4) from
four receptacle connectors (3).

c. Remove six screws (5) and washers (6)
from bulkhead plate (1).

d. Remove bulkhead plate (1) and seal (7)
from fixed girder (8).

2. INSPECT PARTS FOR DAMAGE. REPLACE
AS REQUIRED.

INSTALLATION:

1. INSTALL BULKHEAD PLATE (1).

a. Position new seal (7) on bulkhead plate (1).

b. Position four receptacle connectors (3) on
bulkhead plate (1). Loosely install four jam
nuts (4) to four receptacle connectors (3).

c. Position bulkhead plate (1) and seal (7) on
fixed girder (8).

d. Install six screws (5) and washers (6) to
attach bulkhead plate (1) to fixed
girder (8).

e. Tighten four jam nuts (4) on four
receptacle connectors (3).

f. Connect four electrical harness connectors
(2) to four receptacle connectors (3).

2. CONNECT VEHICLE POWER (PAGE 9-186).

TM 5-5420-232-20-4

End of Task 3h1650
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CLIP BRACKET (ORS FUEL COVER PIN) REPLACEMENT (Sheet 1 of 1)

TOOLS: General mechanic’s tool kit: automotive (SC 5180-90-N26)
Socket, 3/8-inch drive, 9/16-inch (Item 235, Appendix E)
Torque wrench, 0-60 Ncm (Item 330, Appendix E)

REMOVAL:

1. REMOVE BRACKET (1).

a. Lift fuel tank retainer (2) out of bracket
(1). Turn retainer (2) up and out of way.

b. Remove two screws (3) and washers (4)
from bracket (1) and pad (5).

2. INSPECT PARTS FOR DAMAGE. REPLACE
AS REQUIRED.

INSTALLATION:

1. INSTALL BRACKET (1).

a. Put bracket (1) in place on pad (5). Loosely
install two screws (3) and washers (4).

b. Slide bracket (1) back and forth, as needed,
and put retainer (2) in bracket (1). Tighten
screws (3) with wrench.

2. TORQUE SCREWS (3) BETWEEN
40-45 Ncm (30-33 LB-FT).

TM 5-5420-232-20-4

End of Task 3h1652
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ACTUATOR RIGHT TUBE REPLACEMENT (Sheet 1 of 1)

TOOLS: General mechanic’s tool kit: automotive (SC 5180-90-N26)

SUPPLIES: O-ring (Item 186, Appendix G) (3 required)
Wiping rag (Item 94, Appendix C)

EQUIPMENT CONDITION: Actuator cover removed (page 17-210)

REMOVAL:

1. REMOVE TUBE (1).

a. Disconnect tube (1) from tee (2) on
actuator (3).

b. Disconnect tube (1) from bulkhead fitting
(4) inside right leg of jib (5).

c. Remove tube (1) from jib (5).

d. Remove O-ring (6) from tee (2). Remove
O-ring (6) from bulkhead fitting (4).

2. INSPECT PARTS FOR DAMAGE. REPLACE
AS REQUIRED.

INSTALLATION:

1. INSTALL TUBE (1).

a. Install new O-ring (6) on bulkhead
fitting (4).

b. Install new O-ring (6) on tee (2).

c. Position tube (1) on jib (5).

d. Connect tube (1) to tee (2) on actuator (3)
and to bulkhead fitting (4) on jib (5).

2. BLEED HYDRAULIC SYSTEM (PAGE 23-96).

3. INSTALL ACTUATOR COVER
(PAGE 17-210).
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LAUNCHER TRIM RE-ENTRY (Sheet 1 of 4)

TOOLS: SPORT harness (Item 352, Appendix E)
Test set, electronics system AN/PSM-95 (SPORT) (Item 347, Appendix E)

REFERENCES: (TM 5-5420-232-10)

ADJUSTMENT:

NOTE

This procedure must be done after a ″Data
Load/Verify Software″ (Software download to
vehicle) is completed.

1. CONNECT SPORT.

NOTE

If internal battery in SPORT is low, shutting off
vehicle master power after SPORT has been turned
on may cause SPORT to shut down inappropriately.

a. Set vehicle MASTER POWER switch to
OFF (TM 5-5420-232-10).

b. Connect SPORT harness P1 connector to
ILECU TJ2 connector (1).

c. Connect SPORT harness P2 connector to
SPORT RS-232 SERIAL PORT connector.

d. Connect keyboard cable connector to
SPORT EXTERNAL KEYBOARD
connector.

e. Connect external power module DC
OUTPUT cable connector to SPORT PWR
connector.

f. Connect SPORT NATO POWER CABLE to
external power module DC INPUT jack.

g. Connect SPORT NATO POWER CABLE
connector to HPDU NATO connector (2).

TM 5-5420-232-20-4

Go on to Sheet 2 3h1559
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LAUNCHER TRIM RE-ENTRY (Sheet 2 of 4)

2. SET-UP/OPERATE SPORT.
a. Turn vehicle MASTER POWER to ON (TM 5-5420-232-10).
b. Press OFF/ON pushbutton on SPORT.
c. Wait approximately 2 minutes for WINDOWS 95 to boot-up.
d. From ″START″ menu select ″Programs/Accessories/Hyperterminal″ to open ″Hyperterminal″ folder.

NOTE
If there is an icon in the “HyperTerminal” dialog box named ″hab_trim.ht″, then
double click the icon to open the program and go directly to main step ENTER
TRIM DATA.

e. From ″Hyperterminal″ dialog box launch application ″Hypertrm.exe″ by double clicking it.
f. In ″Connection Description″ dialog box type ″hab_trim″ under ″Name″.
g. Click ″OK″.
h. In ″Phone Number″ dialog box set ″Connect using:″ to ″Direct to Com 2″ using down arrow.
i. Click ″OK″.
j. In ″Com 2 Properties″ dialog box, set ″Port Settings″ as shown below using down arrow.
k. ″Bits per second″ = 9600
l. ″Data bits″ = 8
m. ″Parity″ = none
n. ″Stop bits″ = 1
o. ″Flow control″ =Xon/Xoff
p. Click ″OK″
q. Select ″Save″ from ″File″ menu to save settings.
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LAUNCHER TRIM RE-ENTRY (Sheet 3 of 4)

3. ENTER TRIM DATA.
a. Access trim data plate is located inside rear arm (page 17-86.1).
b. Enter values into SPORT from trim data plate as follows:
c. Type in lowercase ″t″ then press ENTER on keyboard.

NOTE
Enter data exactly as shown on data plate to include decimal points.

d. Type in ″1″ then press ENTER on keyboard.
e. Type in “Rear Arm Coupling” trim value, then press ENTER on keyboard.
f. Type in ″2″ then press ENTER on keyboard.
g. Type in “Rear Arm Unlatched” trim value, then press ENTER on keyboard.
h. Type in ″3″ then press ENTER on keyboard.
i. Type in ″Aux Arm Bottom″ trim value, then press ENTER on keyboard.
j. Type in ″4″ then press ENTER on keyboard.

NOTE
The “Bridge Drive Coupling” trim and “Bridge Drive Out” trim values must be
entered in decimal format, i.e. 0.0, 0.1, 0.2, 0.3 or 1.1, 1.2, etc..

k. Type in ″Bridge Drive Coupling″ trim value, then press ENTER on keyboard.
l. Type in ″5″ then press ENTER on keyboard.
m. Type in ″Bridge Drive Out″ trim value, then press ENTER on keyboard.
n. Type in ″6″ then press ENTER on keyboard.
o. Type in ″Normal Lay Arm Move Bridge″ trim value, then press ENTER on keyboard.
p. Type in ″7″ then press ENTER on keyboard.
q. Type in ″Package Lay Arm Move Bridge″ trim value, then press ENTER on keyboard.
r. Type in ″8″ then press ENTER on keyboard.
s. Type in ″Lay Arm Horizontal″ trim value, then press ENTER on keyboard.
t. Type in ″9″ then press ENTER on keyboard.
u. Type in ″Lay Arm Coupled” trim value, then press ENTER on keyboard.
v. Type uppercase ″D″, then press ENTER on keyboard.
w. Verify trim values on display match trim values on trim data plate.

4. SHUT DOWN SPORT.
a. Select ″Exit″ from ″File″ menu to exit ″hyperterminal”.
b. In ″hyperterminal″ dialog box click ″Yes″.
c. Select ″Close″ from ″File″ menu to close “Hyperterminal″ dialog box.
d. Double click ″Shutdown″ icon to shutdown SPORT.
e. In “SPORT System Shutdown″ dialog box click ″OK″.
f. When display shows ″It’s now safe to turn off your computer″ press FNC pushbutton and then

press and release OFF/ON pushbutton.
g. Set vehicle MASTER POWER to off (TM 5-5420-232-10).
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LAUNCHER TRIM RE-ENTRY (Sheet 4 of 4)

5. DISCONNECT SPORT.

a. Disconnect SPORT NATO POWER CABLE
from HPDU NATO connector (1).

b. Disconnect SPORT NATO POWER CABLE
from external power cable DC INPUT jack.

c. Disconnect external power module DC
OUTPUT cable connector from SPORT
PWR connector.

d. Disconnect keyboard cable connector from
SPORT EXTERNAL KEYBOARD
CONNECTOR.

e. Disconnect SPORT harness P2 connector
from SPORT RS-232 SERIAL PORT.

f. Disconnect SPORT harness P1 connector
from ILECU TJ2 connector (2).

6. LAUNCH BRIDGE (NORMAL LAUNCH)
(TM 5-5420-232-10).
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CLIP BRACKET (PRECLEANER DOOR) REPLACEMENT (Sheet 1 of 1)

TOOLS: General mechanic’s tool kit: automotive (SC 5180-90-N26)
Socket, 3/8-inch drive, 9/16-inch (Item 235, Appendix E)
Torque wrench, 0-60 Ncm (Item 330, Appendix E)

REMOVAL:

1. REMOVE BRACKET (1).

a. Lift retainer (2) out of bracket (1). Turn
retainer (2) up and out of way.

b. Remove two screws (3) and washers (4)
from bracket (1) and door (5).

2. INSPECT PARTS FOR DAMAGE. REPLACE
AS REQUIRED.

INSTALLATION:

1. INSTALL BRACKET (1).

a. Put bracket (1) in place on door (5).
Loosely install two screws (3) and
washers (4).

b. Slide bracket (1) back and forth, as needed,
and put retainer (2) in bracket (1). Tighten
screws (3) with wrench.

2. TORQUE SCREWS (3) BETWEEN
40-45 Ncm (30-33 LB-FT).
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